Fault current limiting investigation for a single-phase dynamic voltage conditioner by Faranda, Roberto et al.
  
 
This is a self-archived – parallel published version of this article in the 
publication archive of the University of Vaasa. It might differ from the original. 
Fault current limiting investigation for a single-
phase dynamic voltage conditioner 
Author(s): Faranda, Roberto; Bahrami, Ali; Hafezi, Hossein 
Title: Fault current limiting investigation for a single-phase dynamic 
voltage conditioner 
Year: 2019 
Version: Accepted manuscript  
Copyright ©2019 IEEE. Personal use of this material is permitted. 
Permission from IEEE must be obtained for all other uses, in any 
current or future media, including reprinting/republishing this 
material for advertising or promotional purposes, creating new 
collective works, for resale or redistribution to servers or lists, or 
reuse of any copyrighted component of this work in other works. 
 
Please cite the original version: 
 Faranda, R., Bahrami, A., & Hafezi, H., (2019). Fault current 
limiting investigation for a single-phase dynamic voltage 
conditioner. In: 2019 IEEE Milan PowerTech, Milan, Italy. 
Institute of Electrical and Electronics Engineers (IEEE). 
https://doi.org/10.1109/PTC.2019.8810445 
 
		

	




	


		 !"	

#	
$
	

%
% 
	
	&	'#& &	'&#&



(
(
)
*
 $
	
$

	+
	
 

&
)'&



Abstract 	

  	   


    
  
 
 

  ! "  ! 

!   

 	 
! 
 # $ 	

#$	  !  % $ 
 
 !

 
!     
 !
 

  # $ &

 #$& '
  (
!#$	!
   
)*

 
 #
 + ,

 #+, - !

  
  

  


!
.!

#$	/ !    0  

  



#	
1
 

  
 

      




!

0!


Index Terms(()
 / $  # $
&

 # $ 	
  	



& ,*-+*-,

 	   #	 
  
	 
	 	 
 ./0  .10& 

	  
 


	

2#

 
#



	
	34

#	





2	
	

.50&


 

#
	

	#2
	

 	
6	

  

 	
  
 
 
	 


	34.70 .80&




 

%	


	
	#


	&+
 
  	

 

#  9
  	
6	




		



#	#



.:0&
	

	





   
  		
 2 	   2 
     
 

  
	
  
2	;

  	
  		
 3

    	 
	 	

4&   
 
    
     
 
		
22	
9
		
	

 
	
	 
	
 
 	 	
;
	 #
   2
#	#
	
	


&
*
	
	
 #	
2#	
<

	 
 	

  
  #
    


 
 	

    	
  	

 
 
2	;

	&
*

	

2	#



 



 


	
 	

 
 	 			
#
;
	



	#	#
		
.=0 .>0
&
?

	 2



#	#
	

&*
	
  
#



 
	
	    		
&!   #	#
  .@0  
 


  #
  	   
  		
	 
 
	
	 #  
	   
  		

# 
 
	
	    
   ;
#	  2 #	& *
 
 
  
#

 
  	 
 2 	
 
	



	
		
	

	
	
	
		
./A0 .//0&*


   9
 #	#
	 
 	   


 
 
 2	;  #

   

		
&
* ##
	 

 
	
  ##	
 	 

 
 2  
B#
  	 
2	;  

  

#	#
##	
#
	



   	

&*
#	
2

 

#
		
 
	
##	
2 

	
 	

	
 #  
2& 	    
 	
  

6#
 #2
	

	#
;
#	; 
	
&	
2	;
	#

2  
  		
  
 
  	
	  	

 


	 
&(2

	  

		
  #
 
  	
  #	
 	
	
;
	


;
&
& !+*!,!C
	 $ ?=D7  $ :A@A@ 
 
	

 	 	 	 		
&  $ :A@7=1  $
:A>@>/  !, 5=&/5 
 	 
 

	 	 	 	  	 	
;
	  
 	


	
 	  2	;& + 
 	 	 		

	







	


 	 	 	  
 

& 

	


;


6

B 
6#
  
 #
	 	 	


  
	
 2& *
	
	
  
 B 	
	 		
  	
 		
  	 ) 


 	
&
   	 	 		
 	
 
		
   
  
 9
  #	
 	


  
	
 	
  	
 	
 #
	&
    
	 #	  

  		
  
 

2 B	 

	 #2
	 
   
#2
	


 	

	

2	;&
*
	
	
  ;    	  
2	;

	
 &/ #
 

 		
&*

	 	 		
   !  	
 
#
& *
  
  
  		

#
 
#
  
   
 
 2
	
2
 
 	 	 	& *
 	
  
  
 
		
 #

#
 
 	 
  L/R&
*
#L 	
 

#


L/R 			

&

	
/ *

2	;

##

6 43143 tUtu ss    

				

#2	


%


$63/4&
 


43
E43
1
43
faulttt
f
f
s
fault eIZtZ
Uti


	

  

F
	
 Zf  
  #

 
2

 
 ## 

    tfault  
  
    
 




2	;2


	


		
#
&*


	IE

#
  
    
  
& *

 	
  % 
	
 	 
 B
  	 	 		
  
 
2	;  2 

#	

	
*
 	
	
&1&
*!"$& +,$*+C,$*F-G!!%$*$
Parameters Values 
	##
 1A;
			
		 1A;D15A
Zsc			
	 7H
9
		
		 15AD15A
 8A;! IA&>8
Zsc9
		
	 7H
;
 8AA


		
 =8

	#	 A&/

	
 A&8(

	
	2	
6
 1A;()

-  
  

	
   
 
 		


 
	 
 
	
   
 
 2 

	
  
 
 #
  		
 #
& & 1
	
   B 	
 	 	 		


B

 8A#& !    
 
 

	

  		  
  3
 
	4  
  
	
)
			
#

				


B

/8#&!2&1&


	
1 34 %B 	 	 		
  34 % 
 	 B

  34 % 	 	 		
  34 % 
 	 

&
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A. Strategy A - FCL through injection transformer 
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B. Strategy B - FCL through filter inductance 
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C. Strategy C - Three-level merged FCL strategy 
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A. Strategy D - FCL strategy active impedance 
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B. Strategy E - FCL strategy active reactance 
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